Bulletin No. 187 - Irrigation Experiments with Potatoes by Harris, F. S. & Pittman, D. W.
Utah State University 
DigitalCommons@USU 
UAES Bulletins Agricultural Experiment Station 
9-1923 
Bulletin No. 187 - Irrigation Experiments with Potatoes 
F. S. Harris 
D. W. Pittman 
Follow this and additional works at: https://digitalcommons.usu.edu/uaes_bulletins 
 Part of the Agricultural Science Commons 
Recommended Citation 
Harris, F. S. and Pittman, D. W., "Bulletin No. 187 - Irrigation Experiments with Potatoes" (1923). UAES 
Bulletins. Paper 153. 
https://digitalcommons.usu.edu/uaes_bulletins/153 
This Full Issue is brought to you for free and open access 
by the Agricultural Experiment Station at 
DigitalCommons@USU. It has been accepted for 
inclusion in UAES Bulletins by an authorized 
administrator of DigitalCommons@USU. For more 
information, please contact digitalcommons@usu.edu. 
I 
Bulletin 187 September 1923 
IRRIGATION EXPERIl\IENTS 
WITH POTATOES 
F . S. H~\'RRIS .AND D. W . P ITTMAN 
UTAH AGRICULTURAL 
EXPERIMENT STATION 
J . 
Logan, Utah 
DEPARTMENT OF PUBLIC W'')RKS 
DIVISION Of UWIN&:.t.KINu ANi) IHi1IGr\TION 
UTAH AGRICULTURAL EXPERIMENT STATION 
BOARD OF DffiECTORS 
!;j;Ii7j~1r~~;));~;:;);;:-)~~~~~~;;:;;;~~>::~:;;;::::~~;;~:::;;:;?~I~:~£~i~ 
HAMILTON GARDNER ...................... ........ .... ...... .................. Salt La C'tY 
~: f" i1~t.~~::-:~-:--~-:-~:~::--:~::~::-~~--~-::--~::-:::~:---~~:~-_::~ __ ::::s~~~t::;;~:{~~ 
H. E. CROCKETT, Secretary of State (ex-officio) .................. Salt Lake CIty 
OFFICERS OF THE BOARD 
~: ~. ~6~lRD~~~~~~~~._~.·~~._~~.·~~._._~~~._._._._~.·._~~._~._._~~._~~~._._._.· __ ~~.·~~~~~._ ____ ~ ________________________ vi"~~~;~::~~::~ 
JOHN L. COBURN ....... .... ...................... ......................... Secretary-Treasurer 
EXPERIMENT STATION STAFF 
\ E. G. PETERSON, Ph. D., President of the College 
WILLIAM PETERSON, B. S ... : ................................. Director and G~olo~ist 
H. J. FREDERICK, D. V. M ................................................ ....... veterma;If~ 
F,. L. WEST, Ph. 0 ...... ................ .. ............ ................. ............... ..... PhySIC.:; 
J. E. GREAVES, Ph. D ................................... .. Chemist and BacteriologIst 
W. E. CARROLL, Ph. D ......................................... .... Animal Husbandman 
BYRON ALDER, B. S ...................................... ......... .................. Poultryman 
GEORGE R. HILL, Jr., Ph. D ...... ........... .. Botanist and Plant Pathologist 
*0. W. ISRAELSEN, M. S ........... .......... Irrigation and Drainage Engineer 
D. S. JENNINGS, Ph. D ................................................. ............ Soil Surveys 
R. J. BECRAFT, B. S ........... .................. ..... ............. ....... . Range Management 
GEORGE STEWART, M. S .................... _ .................................. Field Crops 
R. L. HILL, Ph. D .................. _ ....................... . _ ..... __ ............ Human Nutrition 
*E. B. BROSSARD, Ph. D ...... _ ....................... .... .. ......... _.Farm Management 
1. M. HAWLEY, Ph. D .. ........ ................ _ ............................ ....... Entomologist 
W. L. W ANLASS, Ph. D ............ ........... .... _ .... _ ..... ....................... Marketing 
GEORGE B. CAINE, M. A ....................... -..... _ ........................... _.Dairying 
C. T. HIRST, M. S ......... -................. _ ........... _ ..................... Associate Chemist 
WILLARD GARDNER, Ph. D .............. ......... ~ .. __ ...... _ .. _ ... Associate Physicist 
B. L. RICHARDS. Ph. D ............. Associate Botanist and Plant Pat}:lOlogist 
EZRA G. CARTER, M. S ....... -........... -... . -- ............... Associate Bacteriologist 
M. D. THOMAS, A. B ., B. Sc.'-..................................... Associate Agronomist 
D. W. PITTMAN, M. S .................... .... ....... -.... ........... .. Assistant Agronomist 
A. F. BRACKEN, B. S ......... -.................. ......... ......... .. . Assistant Agronomist 
T. H . ABELL, IVL S.-.......... -- ........ ......................... Assistant Horticulturist 
GUSTAV WILSTER, M. E··· ...... -............ ................... .... Assistant Dairyman 
L. F. NUFFER, B . S. -·· ..... . -.. ............... ..................... -........ Assistant Botanist 
*HERBERT J. PACK, B. S· ............ -................ -...... Assistant Entomologist 
A. L. WILSON, B. S ................... _ ..... Superintendent Davis County Farm 
J. R. BATEMAN, B. S., .............. , ............. Superintendent Panguitch Farm . 
PETER NELSON, B. S····· .... ··.·· .............. -...... _ ............. Farm Superintendent 
BLANCHE CONDIT-PITTMAN, A. B ................... , ... ... Clerk and LibrariaI 
DAVID A. BURGOYNE, B. S· ................................ Secretary to the Director 
IN CHARGE OF COOPERATIVE INVESTIGATIONS WITH 
THE U. S. DEPARTMENT OF AGRICULTURE 
L. M. WINSOR, B. S .......... ........ , ..... ....................... ....... .. Irrigation Engineer 
*On leave. 
IRRIGATION EXPERIMENTS WITH POTATOES 
BY 
F. S. H ARRI S AND D. W. P I TTMAN* 
INTRODUCTION 
In a previous bulletinl of this station are given the results 
of an experiment on different irrigation treatments of potatoes 
continued for five years. In view of the importance of the 
potato crop and of the importance of having it properly irrigated 
it was considered advisable to continue the experiment, with 
certain modifications based on experience, for a further period 
of :five years. This total period of ten years should include most 
of the climatic variations which are common in this locality, 
and by eliminating the more unsatisfactory irrigation systems 
a closer approximation to the best system should be found. This 
bulletin reports the results of this last 5-year period of work 
together with such general conclusion as can be obtained from 
the entire lO-year experiment. 
WORK OF OTHERS 
Since the literature on this subject is rather fully reviewed 
in the previous publication it will not be discussed fully here. 
Powers2 , working in Oregon, found that potatoes gave the 
highest cash return for each acre-inch of irrigation water of any 
crop tested and that there was a 50-bushel incr ease by having 
the water applied just at the right time, which was as soon as 
the surface soil had been reduced to 20 per cent moisture. He 
recommends keeping the crop growing continuously but allow-
ing 50 to 60 days before harvest without irrigation to mature the 
crop. 
Knorr3 , in Nebraska, obtained the highest yields by prevent-
ing the ground from becoming dry during the growing season, 
by irrigating between every two rows instead of skipping alter-
nate rows, and by fall irrigation. . 
*The authors wish to acknowledge their indebtedness to Mr. Albert 
Allen for calculation work on tables and figures included. 
l Harris, F. S. The Irrigation of Potatoes. Utah E xp. Sta. Bul. 175 
( 1917), pp. 3-20. 
2Powers, W. L. Irrigation and Soil Moisture Investigations in West· 
ern Oregon. Ore. E xp. Sta. Bulo 122 (1914), pp. 68-69. Also The 
Economical Use of Irrigation Water. Ore. E xp. Sta. Bulo 140 (1917), 
p. 74. 
sKnorr, F. The Work of the Scottsbluff Reclamation Project Experi-
ment Farm in 1914. U. S. D. A. Bur. PI. Ind., W . 1. A. 6 (1914), pp. 1-19. 
A.lso U. S.I D. A. Bul. 133 (19H), pp. 1-17. A lso Neb. Exp. Sta. Bul. 152 
(1915), pp. 5-24. 
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Farrell and Aune\ on the other hand, failed to find any 
advantage in fall irrigation which they attribute to the heavy 
compact condition of their soil which hindere~ the storage of 
water. 
Fleming5 , at Laramie, Wyoming, found that some years the 
largest amount of water applied (48 inches) gave the highest 
yield, while on other years lTIOre than 9 to 19 inches decreased 
the yieid. 
In a report of the practices in the Greeley-Colorado section, 
Clark6 says that it is preferable to delay irrigation until the 
vines shade the ground if the vines do not show signs of suffer-
ing for water before this. He says that a check in growth after 
irrigation has begun is far more serious than a pinching of the 
plant for moisture before the first application. The condition of 
the soil and crop should determine the frequency of irrigations. 
"BennetV found that in the Greeley district a typical irriga-
tion consisted of from 19 to 22 inches of irrigation for the year. 
GrubbS says that irrigation water should not be applied 
oftener than needed because of its cooling and puddling effect 
"on the soil, but that one should not wait until the ground is too 
dry because potatoes quickly suffer for want of water. 
Sandsten9 says that after irrigation has started it is in1por-
tant not to let the plants suffer for want of water. He also says 
that it is better to apply enough each time thoroly to saturate 
the soil rather than to apply smaller irrigations oftener as th8 
frequent irrigations tend to puddle the soil. 
Knigh VO ~ _ in Nevada, conducted an experiment for three 
years in which the time of irrigation was regulated according 
to the condition of the crop. Three-inch, 6-inch, and 9-inch 
irrigations were given to separate plats before the potatoes had 
started to wilt, when they first showed a tendency to wilt, when 
they had all wilted down once, and when they were so badly 
wilted they failed to revive at night. In each case the 3-inch 
irrigations and the irrigations when the plants first showed a 
tendency to wilt gave the largest yields. 
4FarreH, F. D. and Aune, B. Effect of Fall Irrigation on Crop Yields 
at Belle Fourche, South Dakota. U. S. D. A. Bul. 546 (1917), pp. 1-13 . 
5Fleming, B. P. .l)uty of Water. Wyo. Exp. Sta. Bul. 67 (1906) , 
p. 15. 
GClark, J. M. Potato Culture near Greeley, Colorado (1904). U. S. 
D. A. Yearbook (1904), pp. 311-322. 
7Bennett, E. R. The Colorado Potato Industry. Colo. Exp. Sta. Bul. 
117 (1907), p. 12. 
sGrubb, E. H. Potato Culture on Irrigated Farms. U. S. D. A. 
Farmers' Bul. 386 (1910)' p. 8. 
9Sandsten, E. P. Potato Growing in Colorado. Colo. Exp. Sta. Bul. 
220 (1916), p. 16. 
lOKnight, C. S. Irrigation of Potatoes. Nev. Exp. Sta. Ann. Rpt. 
(1916), p. 28. 
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At the Gooding substation on a rather impervious loam soil 
Martinll reports better results from irrigation six times than 
from three or five times when the total amount of water used 
was 24.6 inches. Farrell12 at the same place records yields of 
72, 146, and 131 bushels for irrigation of 10.44, 17.88, and 24.6 
inches of water, respectively. Later Welch13 found that less 
water was needed and larger yields with a higher percentage of 
111arketable tubers resulted when the first irrigation was given 
at the time the tubers were forming rather when the plants were 
four or five inches high or when the tubers were about the 
size of an egg. About 21 inches of water applied in four irriga-
tions after the tubers began to form produced the largest yield 
of marketable potatoes, although eight in,ches gave th~ largest 
marketable yield per inch of water. Soggy tubers, inferior in 
quality, were produced when as much as 34 inches of water were 
used. ' 
From extensive experiments and observations covering five 
years, Bark14 at Gooding, Idaho, concluded that the yield of pota-
toes tended to increase as the irrigation water applied increased 
from 6 to 36 inches, but since the rate of increase grew smaller 
with increased quantities of water not more than 24 to 30 inches 
were thought advisable or profitable. He also believes that after 
the first application irrigation should continue throughout the 
season. 
Previous work at the Utah Experiment Station on the irriga-
tion of potatoes (published in Bulletins Nos. 80, 115, 117, 118, 
119, 120, and 159) has shown that the potato has less power to 
exhaust the soil of its moisture than any of our other common 
crops. The highest yield and best quality of potatoes has been 
produced with 20 to 25 inches of irrigation water applied in sev-
eral small irrigations. Large, individual irrigations have been 
wasteful of water and produced large numbers of small potatoes. 
The starch content of the potatoes has increased with an in-
crease in the amount of irrigation water where the amount was 
not excessive for plant growth. Furrow irrigation has been 
more conservative of the water than flooding. 
DESCRIPTION OF THE EXPERIMENT 
The experimental work reported in this bulletin was con-
llMartin, D. C. Eighth Biennial Report of the State Engineer to the 
Governor of Idaho, 1909-10. Bien. Rpt. State Engin. Idaho, 8 (1909-10), 
p. 367. 
12Farrell, F. D. Work at the Gooding Substation. Idaho Country 
Life, 4 (1911), No.9 (1911), pp. 13-15, 19. 
lsWelch, J. S. Irrigation of Potatoes. Idaho Exp. Sta. Bul. 78 
(1914), pp. 22-25. 
14Bark, D. H. Experiments on the Economical Use of Irrigation 
Water in Idaho (1916). u. S. D. A. Bul. 339. 
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ducted on the Greenville Experiment Farm two miles north of 
Logan, Utah. The soil, which is a well-drained uniform clay 
loam to great depth, has been described in detail in Utah Station 
Bulletin No. 115. The land was manured every year and was 
plowed in the fall except one year when fall storms made it 
necessary to wait until spring. The land was planted alternately 
to beets and potatoes. The soil will hold about 22 per cent of 
moisture on the dry-weight basis as a maximum under field con-
ditions. The plats were 30 by 58:08 feet, which gives one- -
twenty-fifth of an acre each, exclusive of a 7 -foot space between 
plats. 
The water was measured by means of a Cippoletti weir and 
taken to the land in wooden flumes, where it was added to the 
potatoes by the flooding method. All the water was retained 
on the plats · by banks around the edges. 
The precipitation during the years of the experiment is 
shown in Table 1. The figures are given for the twelve months 
preceding the harvest rather than for the calendar year. The 
precipitation measurements for the winter months of the first 
four years and the 30-year average are taken from the Logan 
rain gauge; the balance was taken on the Experiment Station 
Farm at Greenville. 
TABLE I.-PRECIPITATION BY MONTH D URING T H E EXPERIMENT 
Month I 
YEAR I 5- I 30-
~~::-=-;---:;-;;cc::-=-:;-;:;-;-~~:.-;;-;-~~~-::-;:~-;=- i Year I Year 
1916-17 1 1917-18 1 1918-19 1 1919-20 1 1920-21 1 Average iAverage:t 
November __ .80 .77 .94 I .73 1.74 1.00 1.21 December __ 2.89 .65 .35 1.49 1.66 1.41 1.29 
January .. _ ..... .91 3.15 .02 .26 1.53 1.17 1.62 
February 
-. 4.51 2.33 1.88 1.24 ' 1.55 2 .30 1.52 
March __ ___ __ . 1.88 1.80 .74 . 2.73 2.61 1.95 1.98 April _____ _____ 2.84 .80 1.50 3. ~0 3.87 2.44 1.79 
May ... _- .... _---. 3.40 1.82 1.04 .94 2.04 1.85 2.17 
June --- -_ .. _- .52 .44 .00 .34 .22 .30 .8 3 
July 
.. _--------
:gg I 1.38 .06 .25 .15 .47 .59 August ----- .. .26 
I 
.15 1.34 .40 .43 .64 
September __ 1.30 1.12 2.32 1.77 .34 
I 
. 1.37 1.21 
October _____ . 
.07 2.56 4.54 1 4.38 1.31 2.57 1.66 
Total ---- 1 19.62 1 17.08 1 13.54 1 18.67 1 17.42 1 17.26 1 16 .50 
*Logan 
For the first five years of the experiment (reported in Bulle-
tin No. 157) four plats were watered each week during the grow-
ing season receiving 1 inch, 2.5 inches, 5 inches, and 7.5 inches, 
respectively. The remaining plats received the various possi-
ble combinations of omitting anyone, two, three, all, or none 
of four 5-inch irrigations given when the vines were 4 inches 
high, when the tubers began to form, when the potatoes were 
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Fig. l.-Yield of potatoes and vines on plats receiving different quan-
tities of irrigation water at regular periods throughout the 
season. Average of 5 years, 1917-21 
in full bloom, and when t.he potatoes were nearly, but not quite 
ripe. One plat was "watered up" by irrigating after the pota 
toes were planted but before they were up. After studying the 
results of this 5:..years' work the plan of the experiment was 
lTIodified by omitting many of the most impractical treatments 
and substituting treatments more nearly resembling those which 
had proved best. 
The system of "watering up" used had proved so ruinous to 
the crop that it was discontinued. Many of the irrigation treat-
ments in which the plats had received most or all of their irii-
2"ation either very .early or very late in the season were so in-
efficient and impractical that it was not considered worth while 
to continue them. On the other hand, the plats receiving small 
weekly irrigations had done so well that this system of regular, 
frequent irrigations was extended to those plats whose former 
treatment had been discontinued. The irrigation treatment of 
the plats as revised is as follows: 
One series Of five plats received weekly applications of 1 inch, 
2 inches, 3 inches, 4 inches, and 5 inches of irrigation water each 
during the growing season, beginning when the plants were .6 
inches high and continuing until about a month before th 
standard harvest time. (A late variety, Utah No.1, a Rural, was 
used.) Another series of five plats received the same sized irrj-
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Fig. 2.- Yield of potatoes and vines on x>lats receiving various irrigation 
treatments. Average of 5 years, 1·917-21 
gations on alternate weeks getting only one-half the total water 
received by the first series. The length of the irriga~ing season 
averaged ten weeks. The, other plats received none, 2.5, 5, 7.5, 
10, and 15 inches of irrigation water applied in various combin-
ations as shown at the bottOln of Figure 2. 
RESULTS 
The results of this experimen are shown in Figures 1 to 6 
and in more detail in the tables of the Appendix. The yield of 
the potatoes is of cours~ the Inost interesting and most impor-
tant of the results. The black colunlns of Figures 1 and 2 show 
the average of potatoes obtained with each of the irrigation 
treatments for the five years of the experiment, and the detailed 
data are given in the Appendix. The yields as a whole are rather 
low because the banks around the edges of the plats cause flood-
ing, but the results are still comparable. 
A cOlnparis6n of the charts shows distinctly that those plats 
receiving regular irrigations every seven or fourteen days during' 
the growing season have out yielded the plats receiving the same 
total anlount of irrigation water, but in fewer, larger appli-
cations. 
Of the plats receiving 20 inches of irrigation water, that ' 
which had ten 2-inch irrigations yielded 254 bushels, while that 
with five 4-inch irrigations yielded 248 bushels. Of the 15-inch 
plats, five 3-inch irrigations gave 226 bushels, while three 5-inch 
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Fig. 3.-Yield of potatoes and vines on plats receiving various irrigation 
treatments. Average of 10 years, 1912-21 
irrigations gave with the n10st favorable distribution used 193 
bushels. Of the 10-inch plats, ten 1-inch irrigations gave 243 
bushels per acre, five 2-inch irrigations 195 bushels, and two 
5-inch irrigations 177 bushels. Of the plats receiving only 5 
inches' total water, that with five 1-inch irrigations yielded 190 
bushels, that with two 2.5-inch irrigations 141 bushels, and that 
with one 5-inch irrigation 129 bushels. This shows clearly that 
under the conditions of this experin1ent if potatoes must be 
grown with a limited quantity of irrigation water a greater yield 
can be obtained by using it in several small applications than in 
·fewer and larger irrigations. 
Of those plats watered each week and each alternate week 
during the growing season the 5-year averages here (Figure 1) 
show a steady increase in yield with the increased size of the 
application. A close scrutiny of the detailed data in the Ap-
pendix, however, shows that the figures for the 4-inch and 5-inch 
plats are erratic and that in only two years of the five did these 
plats out yield those with slnaller applications, but in these cases 
the yield was sufficiently increased to swing the entire 5-year 
average. The data for the previous five years of this experiment 
show a consistent and continuous decrease in the yield of weekly 
watered plats with the increased size of the irrigation. Figure 
3 shows the 10-year average yield of those treatments that were 
continued throughout the ten years, except that the figure f(lr 
the 2.5 inches per week for the last five years is an average of 
the 2-inch and 3-inch treatments. Combining in this manner 
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Fig. 4.-Size of potatoes and number in a hill on plats receiving differ-
ent quantities of irrigation water at regular periods throughout 
the sea30n. Average of ? years, 1917-21 
seems justified because these figures were nearly identical. By 
taking the 10:-year period the two abnormal years do not have 
so much influence and the figure shows a distinct decrease in 
the yield of the weekly watered plats as the size of the waterings 
increases. 
Of the relnaining plats, as shown in Figure 2, ' those receiv-
ing less than 10 inches of irrigation water gave consistent low 
yields, showing that this is probably a minimum requirement for 
potatoes in this locality. The yield of tops, as shown by the 
shaded columns in Figures 1, 2, and 3, agrees somewhat with tht~ 
yield of tubers but not sufficiently close so that the production 
of tubers can be judged from the vines. . 
Figures 4 and 5 show the average weight of the individuai 
potatoes and the average nUlnber to the hill. The figures 5how 
that frequent regular irrigations which are larger than 2 acre-
inches decrease the size of the potatoes, though they Inay on 
some years so increase the nUll1ber of potatoes as to produce a 
larger yield even though they are slnaller. 
This agrees with the previous 5-years' work in showing that 
the largest size' of tubers is produced with moderate irrigation ~ 
while heavier irrigation gives more and smaller potatoes. 
The average production of each individual hill of potatoes is 
shown in Figure 6. This is a rather complex factor, depending 
on the average weight of the potatoes and the number per hill 
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irrigation treatments. Average of 5 years, 1917-21 
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Fig. 6.-Average weight of a hill of potatoes on plats receiving various 
treatments. Average of 5 years, 1917-21 
and influencing the yield in proportion to the number of missing' 
hills. The greatest weight per hill on the average was with the 
2-inch weekly (20 acre-inch total) and the 5-inch alternate week-
ly (25 acre-inch total) irrigation. More or less total irrigation 
than these quantities decreased the weight of the hills. The 
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marked influence of regular irrigation is wen shown in this 
chart. 
SUMMARY 
1. This bulletin represents a 5-years' continuation of the 
experiments Qn applying irrigation water to potatoes at differ-
ent times and in different amounts, first reported in Utah Ex-
perirnent Station Bulletin No. 157. 
2. Other experimental work that pertains more' particuiarly 
to this subject is reviewed briefly. 
3. Where but a limited quantity of water was used, larger 
yields were obtained by applying it in several small, rather than 
fewer lal'ger, irrigations. 
4. Moderate irrigation given at regular intervals (7 and 14 
days) during the dry summer season, beginning when the plants 
were 6 inches high and discontinuing about a month before har-
vest, gave the highest yields. 
5. More than 25 acre-inches of irrigation water caused a de-
crease in yield as a rule. On exceptional years more water was 
required for the largest yield. 
6. Less than 10 acre-inches of irrigation water generally 
gave a low yield. 
7. The largest potatoes were produced with 20 to 25 acre-
inches of irrigation water. Either more or less decreased the 
size_ 
8. Excessive irrigation produced a large number of sm~ll­
sized potatoes., 
, 9. The largest hills of potatoes were produced with 20 to 
25 acre-inches of irrigation water. Either more or less decreased 
the average weight of the hills. 
10. The experiment brings out the importance of an even 
supply of soil moisture during the middle portion of the life of 
the potato plant. 
11. The previous 5-years' work on this project bears out 
these results where it duplicates them and in addition shows 
that: 
A. Flooding the land after the potatoes were planted and 
before they had come up reduced the yield below that where no 
irrigation was applied. 
B. When as much as 96 inches of water were applied the 
yield was less than where no water was given. 
C. Discontinuing irrigation during the rapid growing sea-
son decreased the yield. 
D. Where but one irrigation was applied it gave best results 
if applied when the potatoes were in full bloom. 
E. The least desirable time to apply irrigation water was 
very early or very late in the season. 
APPENDIX 
DE'fAILE D DATA REGARDING THE CROP ON EACH PLAT F OR E ACH Y EAR OJ!' THE EXPERIMENT 
I Yield of Tuber;:; per Acre (Bu.) Yield Vines Per Acre (Tons) NO./ Irrigations 
I 1917 ! 1918 1 1919 11920119211 Av. 1917 11918 11919 11920119211 Av. 
1 1 I 1 1 1 None ________ ________ ____ _____ _____ ____ ___ __ ____ __ 111.91 94 .6 59.1173.3 43.3 96.4 1.6 2.4 1 1.8 4.7 0.8 2.2 2 1 inch weekly __ ________________ _______ ____ 284.2 177.5 290.4 390.0 100.0 248.4 5_3 3.0 6.2 4.6 2.3 4.2 
3 2 inches weekly ____ __ __ ___ __ ____________ . 256.2 174.2 304.1 406.7 128.3 253.9 5.2 3.2 7.1 4. 3 2.8 4.5 
4 3 inches weekly ___ ________ ___ ___ ___ ____ __ 200.2 187.5 369.6 340.4 145.4 248.6 4.3 3.0 8.1 4.2 3.3 4.5 
5 4 inches weekly ______ _____ __ _______ _____ 35 6.5 253.2 368.3 318.3 100.0 279.3 5.5 4.3 9.7 4. 0 1.5 5.0 
6 5 inches weekly ___ ________ ____ ____ ____ ___ 369.4 315.8 253.3 379 .6 112.1 286.0 6.1 4.5 8.9 4.7 1.7 5.1 
7 1 inch alterna t e weeks _____ __ _____ __ 327 .2 162.3 132.1 255.4 74.2 190.2 6.8 3.0 3.9 4.8 1.5 4.0 
8 2 inches alternate weeks ________ __ 263.1 1 61.4 200.0 256.3 94.2 195.0 5.3 3.3 6.6 5.1 1. 9 4.4 
9 3 inches alterna t e weeks ___ _______ 226.9 185.8 293.8 314.2 107.5 225.6 4.6 3.7 4.1 4. 6 2. 3 3.8 
10 4 inches alternate weeks __ _______ _ 220 .4 143.3 366.7 395.8 11 3.3 247.9 4.6 3.3 3.5 4.9 2.4 3.7 
11 5 jnches alternate weeks __ ________ 156.7 144.2 425.4 415.0 106.7 249.61 4.0 3.9 4.7 5.0 2.6 4.0 
12 5 inches, full bloom __ __ ____ __ ________ 100.7 78.7 124.2 279.6 63.7 129 .4 2.0 3.4 1.9 4.2 1.4 2.5 
13 2 % inches, full bloom ____ __ __ ____ ._ 148.6 97.9 92.5 239.2 30.0 121. 61 2. 3 3.5 2.2 3.9 0.8 2.5 14 5 inches, tubers begin; 
5 inches, full bloom ________ __ __ __ 168.9 198.1 129.6 307.5 81.2 177.1 2.6 4.7 2.2 4.3 1.5 3.0 
15 2 % inches, tubers begin; 1 . 
21h inches, full bloom ___ _____ __ 156.7 147 .9 105.0 ..:;39.2 55.0 140.8 2.3 3.9 2.2 3.7 1.0 2.6 
16 2 % inches, tubers begin; 
5 inches, full bloom _________ _____ 1 63.9 135.8 128.8 212.9 58.7 140.0 2.5 3.5 2.7 4.1 1.0 2.7 
17 5 inches, tubers begin; 
2 % inches, full bloom_ .. _____ __ 151.41129.6 142.1 244.2 7~.1 147.9 2.3 3.0 1.9 3.6 1.2 2.4 
18 1 3 5-inch irrigations 
3.2 I 3.1 I 4.7 1 2 weeks aparL __ ____ __ ____________ ___ 108 .8 152.3 241.7 392.5 57.9 190.6 1.5 1.3 2.7 
19 I 3 5-inch irrigations 
1 3 weeks apart. _____ _ ._________________ 157. 9 106.5 269.6 377.5 52.5 192. 8 2.6 I 2.1 3.9 4.5 1.2 . 3.0 
20 1 3 5-inch irrigations I 
60.0 191.1 
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DETAILED DATA REGARDING THE CROP ON EACH PLAT FOR EACH YEAR OF THE EXPERIMENT 
I Average Weight Tubers (Lb.) Number Tubers Per Hill No. 1 Irrigations 
I 1917/1918/1919/1920/19211 Av.· 1917 / 19181191911920119211 Av. 
1 I 1 
2.6 1 I 1 ~ I r °i':.~h-~~~kiY:::::::::::::::::::::::::::: .17 .28 .16 .22 .13 .19 3.9 3.~ 5.0 2.5 3.4 .24 .23 .28 .34 .16 .25 6.3 4.8 8.1 7.8 5.1 6.4 3 2 inches weekly _____________________ __ __ _ 
.35 .21 .28 .22 .18 .24 7.0 5.2 9.9 13.8 6.1 8.4 
4 3 inches weekly ___________________ , _____ _ .21 .20 .26 .19 .34 .21 7.1 4.7 9.9 10.1 6.4 7.7 
5 4 inches weekly _____________________ ____ _ .22 .23 .19 .19 .12 .19 7.6 5.9 14.0 11.2 6.2 8.9 
6 5 inches weekly _________________________ _ .20 .22 .18 .15 .24 .19 9.2 6.7 13.3 15.8 7.5 10.5 
7 1 inch alternate weeks _____________ .26 .47 .15 .19 .16 .24 6.3 3.9 5.9 9.4 3.5 5.8 
8 2 inches alternate weeks _____ _____ .23 .62 .18 .27 .18 .29 6.2 3.0 7.7 7.4 5.6 5.9 
9 3 inches alternate weeks __ _______ _ .28 .26 .23 .26 .17 .24 5.1 3.4 8.6 9.3 4.7 6.2 
10 4 inches alternate weeks _________ _ .23 .21 .29 .18 .15 .21 5.5 4.5 
- 9.4 9.1 4.9 6.7 
11 5 inches alternate weeks __________ .22 .19 .28 .33 .14 .23 5.2 3.9 10.4 9.5 5.8 7.8 
12 5 inches, full bloom __________________ .16 .18 .16 .35 .13 .19 4.8 2.1 4.9 5.2 4.1 4.6 
13 2 112 inches, full bloom ___ ___________ .18 .18 .12 .32 .12 .18 4.0 3.2 4.1 6.1 1.9 3.9 
14 5 inches, tubers begin; 
5 inches, full bloom __ .... ______ ~. 
.22 .26 .31 .36 .18 .26 4.6 4.5 2.4 6.5 3.3 4.3 
15 2 % inches, tu bel's begin; I 2 % inches, full bloom ___ .. __ _ .. 
.20 .35 .15 .30 .13 .22 4.9 2.4 4.0 5.8 3.0 4.0 
16 2 % inches, tubers begin; 
5 inches, full bloom _____________ _ 
.21 .36 .18 .28 .14 .23 4.7 3.0 5.1 5.3 2.7 4.2 
17 5 inches, tubers begin; 
2 1h inches, full bloom __________ 
.20 .22 .23 .30 .18 .22 3.8 3.5 4.2 5.0 3.2 3.9 
18 3 5-inch irrigations 
2 weeks apart.. ______ ~ ______ .. ________ 
.14 .22 .23 .30 .15 .21 3.8 5.2 8.1 9.3 3.3 5.9 
19 3 5-inch irrigations 
3 weeks apart. __ . __ . ____ .' __ ___________ 
.22 .25 .26 .32 .16 .24 3.5 3.3 7.2 7.4 1 2.9 4.9 
20 1 3 5-inch irrigations J 3.61 8.~ I 8.0 I 3.& I I 4 weeks apart.. .............. .' __ . _____ .20 .27 .25 .27 .1i .22 3.9/ i .• I 
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DETAILED D ATA R EGARDING THE CROP ON EACH P LA'l' F OR EACH Y EAB 
OF THE EXPERIME NT 
No. Irrigations Avg. Weight Tubers Per Hill 
I 1917 ! 19181191911920119211 Av. 
1 None _______ __ ________ ___ ___ ____ _________________ . 0.7 0.7 0.5 1 .1 0.3 0.6 
~ 1 inch weekly __ _ .________ _____ ____ _______ . 1.5 1.1 2.3 2.7 0.8 1.7 
3 2 inches we~kly- - - - - - - - - --:- - -- - --- -- -- -. 1.7 1.1 2.7 3.0 1.1 1.9 
4 3 inches weekly __ ____ ___ _____ __ . __ _____ _ . 1.5 1.0 2.5 1.9 2.2 1.8 
{) 4 inches weekly _____ ____ ___________ ____ _ . 1.7 1.4 2.7 2 .2 0.8 1.7 
6 5 inches weekly __ __ ____ ___ ___ __ ____ ___ ._. 1.9 1.5 2.4 2.4 1.1 1.4 
7 1 inch alternate weeks __ _______ _ .. _. 1.6 1.9 0.9 1.8 0.6 1.4 
i 2 inches alternate weeks ___ . ___ ___ 1.4 1.9 1.4 2.0 1.0 1.5 
9 3 inches alternate weeks __________ 1.4 0.9 2.0" 2.4 0.8 1.5 
19 4 inches alternate weeks _____ _____ 1.3 0.9 2.7 2.6 0.8 1.7 
11 5 inches alternate weeks __ ____ ____ 1.2 0.7 3.0 3.1 0.8 1.8 
12 5 inches, full bloom ____ ___ __ __ _______ 0.8 0.4 0.8 1.9 0.5 0.9 
13 2% inches, full bloom __ ________ ____ 0.7 0.7 0.5 1.9 0.2 0.8 
14 5 inches, tubers begin; 
5 inches, full bloom ____ __ ._______ 1.0 1.2 0.7 2 .3 0.6 1 .2 
15 2 1h inches, tubers begin; 
2 1h inches, full bloom ________ __ 1.0 0.8 0.6 1.7 0.4 0.9 l' 2% inches, tubers begin; 5 inches, full bloom ______ ___ _____ 1.0 1.1 0.9 1.5 0.4 1.0 
17 5 inches, tubers begin; 
2% inches, full bloom __ __ __ ____ 0.8 0.8 1.0 1.5 0.6 0.9 
18 3 5-inch irrigations 
2 weeks apart ____ ___ ___ ________ _____ __ . 0.5 1.1 1.8 2.8 0.5 1.3 
19 I 3 5-inch irrigations 3 weeks apart __ ___ __ _____ _______ ______ 0.8 O . ~ 1.9 2.4 0.4 1 .3 
26 I 3 5-inch irrigations I 4 weeks apart ___ __ ~____ ____ ___________ 0.8 1.0 1.9 2 .2 0.5 0.9 
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